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TOUCH PAD MODULE INCLUDING SEPARATE 
TOUCH PAD AND CONTROL CIRCUIT UNITS 
CROSS-REFERENCE TO RELATED APPLICATION 

This application claims priority of Chinese Appln. 
5 No. 200310121522.9, filed on December 19, 2003. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The invention relates to a touch pad module, more 
particularly to a touch pad module that includes a touch 
10 pad unit separate from a control circuit unit. 

2. Description of the Related Art 

Various types of touch pads, such as capacitive, 
resistive, light-sensitive, sound- responsive , etc. , 
are known in the art. Touch pads are usually integrated 

15 into electronic devices, such as notebook computers, 

personal digital assistants, etc. When used in 
combination with a touch pen, the touch pad can serve 
as an input device for inputting text. Moreover, with 
the use of a finger moving on the surface of the touch 

20 pad, the touch pad can have the cursor control, item 
selection and window scrolling functions of a computer 
mouse . 

For a capacitive touch pad, the operating principle 
thereof is as follows: Finger position is sensed by 
25 virtue of the capacitance of the human body . Particularly, 

at the instant a finger touches the touch pad, a contact 
capacitance is generated at the surface of the touch 
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pad. Because the surface of the touch pad is formed into 
a sensing array, and because the touch pad is connected 
to a control circuit, the control circuit is able to 
continuously track the finger contact capacitance and 
5 to generate position information corresponding to (X, 

Y) coordinates of the finger contact position. Moreover, 
since the touch pad is pressure - sensitive , a 
Z-coordinate of the finger contact position can be 
determined by the control circuit in accordance with 

10 the amount of finger pressure applied to the touch pad. 

Figures 1 to 3 illustrate a conventional capacitive 
touch pad module 9 installed in notebook computers . The 
known touch pad module 9 includes a circuit board 91 
and a touch pad unit 92 overlying the circuit board 91. 

15 The touch pad unit 92 includes a dielectric layer 921 

and a sensing layer 922 disposed between the dielectric 
layer 921 and the circuit board 91. The circuit board 
91 has a first surface adhered to the sensing layer 922 
of the touch pad unit 92, and a second surface mounted 

20 with a control chip 911 and formed with circuit traces 

912. The circuit traces 912 on the circuit board 91 are 
coupled electrically to the touch pad unit 92 using 
conductive vias 913. The modular configuration of the 
touch pad module 9 facilitates mass production and 

25 installation on electronic devices. . 

However, the size of the touch pad module 9 cannot 
be reduced further in view of physical limitations 
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imposed by the control chip 911 and the circuit traces 
912. Moreover, because the touch pad unit 92 is mounted 
directly on the circuit board 91, which is required to 
be rigid so as to be able to permit mounting of the control 
5 chip 911 and formation of the circuit traces 912 thereon, 

the conventional touch pad module 9 has a flat 
configuration and is not suitable for application to 
curved or rounded surfaces of casings of electronic 
devices . 

10 . SUMMARY OF THE INVENTION 

Therefore, the object of the present invention is 
to provide a touch pad module that is suitable for 
application to electronic devices , that includes a touch 
pad unit separate from a control circuit unit, and that 

15 can overcome the aforesaid drawbacks of the prior art. 

According to the present invention, a touch pad module 
includes a touch pad unit for generating contact signals 
in response to operation thereof , a control circuit unit 
separate from the touch pad unit, and an electrical 

20 coupling unit having a first end coupled to the touch 

pad unit and a second end coupled to the control circuit 
unit . The electrical coupling unit permits transmission 
of the contact signals generated by the touch pad unit 
to the control circuit unit . 

25 BRIEF DESCRIPTION OF THE DRAWINGS 

Other features and advantages of the present 
invention will become apparent in the following detailed 



description of the preferred embodiment with reference 
to the accompanying drawings, of which: 

Figure 1 is a schematic top view, illustrating a touch 
pad unit of a conventional touch pad module; 
5 Figure 2 is a schematic bottom view, illustrating 

a circuit board of the conventional touch pad module; 

Figure 3 is a schematic side view to illustrate the 
conventional touch pad module; 

Figure 4 is a schematic view to illustrate the 
10 preferred embodiment of a touch pad module according 

to the present invention; 

Figure 5 is a schematic side view, illustrating a 
touch pad unit of the preferred embodiment; 

Figure 6 is a schematic side view, illustrating a 
15 touch pad unit of a modified preferred embodiment; and 

Figure 7 is a perspective view, illustrating an 
electronic device that incorporates the touch pad module 
according to this invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

20 Referring to Figure 4, the preferred embodiment of 

a touch pad module 1 according to the present invention 
is shown to comprise a touchpadunit 11, a control circuit 
unit 12 separate from the touch pad unit 11, and an 
electrical coupling unit 13 having a first end coupled 

25 to the touch pad unit 11 and a second end coupled to 

the control circuit unit 12. The touch pad unit 11 can 
be operated using a finger (not shown) or a touch pen 
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(not shown) , and generates contact signals 110 in 
response to operation thereof in a conventional manner. 
The electrical coupling unit 13 permits transmission 
of the contact signals 110 generated by the touch pad 
5 unit 11 to the control circuit unit 12. 

With further reference to Figure 5, the touch pad 
unit 11 includes a dielectric layer 111 and a sensing 
layer 112 formed on a lower surface of the dielectric 
layer 111 . When pressure is applied to an upper operating 

10 surface of the dielectric layer 111, the sensing layer 

112 generates the corresponding contact signals 110, 
which are subsequently transmitted to the control 
circuit unit 12 through the electrical coupling unit 
13 . Preferably, a protective layer 113 is formed on one 

15 side of the sensing layer 112 opposite to the dielectric 

layer 111 . The sensing layer 112 is thus disposed between 
the protective layer 113 and the dielectric layer 111 
to protect the sensing layer 112 from damage. 

Referring to Figure 6, in a modified embodiment, the 

20 touch pad unit 11 further includes a metal layer 114 

formed on one side of the protective layer 113 opposite 
to the sensing layer 112. The metal layer 114 can serve 
as a grounding layer or can cooperate with the sensing 
layer 112 to form a capacitor. Preferably, each of the 

25 dielectric layer 111 and the protective layer 113 is 

made of a flexible material. Preferably, the flexible 
material is a resin material, such as polyester. Hence, 
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the touch pad unit 11 can be flexed for application to 
curved or non-flat surfaces. 

Referring once again to Figure 4, the sensing layer 
112 is constructed as a sensing array. The sensing array 
5 has a plurality of contact points from which the contact 
signals 110 are outputted. The electrical coupling unit 
13 is flexible and is preferably a ribbon cable. The 
number of lines in the ribbon cable corresponds to the 
number of contact points of the sensing array. 

10 Moreover, the touch pad module 1 further includes 

a transmission interface 14 coupled to the control 
circuit unit 12. In use, the control circuit unit 12 
converts the contact signals 110 received thereby into 
corresponding position information that is transmitted 

15 to relevant circuitry of an electronic device through 

the transmission interface 14. 

Figure 7 illustrates an electronic device 2 that 
incorporates the touch pad module 1. The electronic 
device 2 includes a casing 21 and a main board 22 mounted 

20 in the casing 21. The casing 21 includes a base wall 

211 and a peripheral wall 212 extending from a periphery 
of the base wall 211 and having the touch pad unit 11 
of the touch pad module 1 mounted thereon. The dielectric 
layer 111 (see Figures 5 and 6) of the touch pad unit 

25 11 faces outwardly when the latter is mounted on the 

casing 21. The control circuit unit 12 is coupled 
electrically to the main board 22, which is mounted on 



the base wall 211, via the transmission interface 14. 
The electrical coupling unit 13 extends through the 
peripheral wall 212 to connect with the touch pad unit 
11 . 

In the touch pad module 1 of this invention, since 
the touch pad unit 11 is separate f romthe control circuit 
unit 12, the control circuit unit 12 does not impose 
minimum size restrictions on the touch pad unit 11. The 
touch pad unit 11 can thus be applied to peripheral walls 
212 of casings 21 of electronic devices 2 , such as mobile 
telephones and personal digital assistants. Hence, 
single-tap, double-tap, or tap-and-drag act ivity of the 
touch pad module 1 can be used to replace push buttons 
or rotary knobs commonly found in the electronic devices 
2 for the purpose of volume control and the like, thereby 
enhancing consumer appeal of the electronic devices 2 . 

Moreover, because the touch pad unit 11 is separate 
from the control circuit unit 12 and is connected to 
the control circuit unit 12 through the electrical 
coupling unit 13, and because the touch pad unit 11 is 
flexible, the touch pad unit 11 is suitable for 
application to curved or non-flat surfaces of casings 
21 of electronic devices 2. 

While the present invention has been described in 
connection with what is considered the most practical 
and preferred embodiment, it is understood that this 
invention is not limited to the disclosed embodiment 
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but is intended to cover various arrangements included 
within the spirit and scope of the broadest 
interpretation so as to encompass all such modifications 
and equivalent arrangements. 



